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PROBLEM TO BE SOLVED: To reduce a prohibition area in the vicinity 
of an I/O pad electrode part where a wiring pattern can not be arranged 
by achieving high density wiring of redundant fuse wiring, or the like, 
being formed of the same layer as an upper layer pad electrode without 
lowering crack resistance of a semiconductor substrate against 
ultrasonic damage at the I/O pad electrode part at the time of wire 
bonding. 

SOLUTION: When a tungsten electrode 104 is formed in the pad opening 
102 of an interlayer insulation film 10 formed on a lower layer pad 
electrode 10, bottom part of the pad opening 102 is raised and the step 
coverage of an upper layer pad electrode 103 is improved. Since a 
relatively thin upper layer pad electrode 103 can be formed, 
machinability of a redundant fuse wiring 301 formed of the same layer as 
the upper layer pad electrode 103 is enhanced and the wiring pitch can 
be shortened. 
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^LTtTS^-y b'mmt . mrnm 1 tommtmsms&v 
&Rtn y m a 2 nmrnmm 

iRilBI-JiH.tOiSaE/^y KMntt«R5J: 5Jcfl£j&£ 
«ne>< y KB D ttrtTWBTJI'* y KfWi -fcJI><y K 10 

mi** 3 ] ^SEh©« i v>mmimm±.iz-T 
mem i <Dmwmm&i:xm&Tm'<v vw&h\z.m 
mrnrm^y h*mM±.*&m ± 5 2 ©1 

mttlRKSrn □ y KHJ P gBSrflMlTS IS £ , 20 
flWEKS 2 ©®ra«5^g*5 itmiE^ y K«ffiJbtdgE 

at, 

[ft!** 4] U5>:*h*a^S««c*«*i:fcK» 30 
[00 0 1] 
[0 0 0 2] 
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[000 3] — £¥¥^f&£Bro*{c:{4, «x.tf D 
R AM (Dynamic Random Access 

Memory) ^SRAM(Static Rand 
omAc cess Memory) &£*<DfEtf3£B£fn 

§r£;h.3«fc 5t4ot#fc, L2»k, l^DRAM^ 
SRAM&£*COgE1g3£B"CI4 > 3Ki8Wtt£##oTfEl§2g 

* y - y y tmmz tix^zK&&m&i>~~ v—-?* 

—\z. ± 19 ^BFrT 3 li^iot^fiy^U £r#!98IL, 

[0004] 0 1 3 fi, m&<0¥%$.i$mm\Z&\iZ,Alii 

[000 5] 013 fciSV vf, ¥*$fc&®.<VfHMm*fr 
h^y V'WSmiZ X'Wm ^tiX^tc^<y Kgi#aLE» 
1 0 S\z.mgt£tvttTm'*y K«®1 0 1 t^tv«t9fc 
^ < i t rtflOI-M P s/ KM p SfB l o 2 Sr« 

^<5/ K^D^l 0 2&/>&< itS 5 J;5l-XJl^- ? 

Kmsssi o oamtizztix^Zo ^e>t-> Atts 

KSfiiSBl 0 0 iJCftt a.— XlsaSB3 0 Oii, 
»Jh^2 0 0 £&A/r-Bae£*VCV>.5o JC5:t =l— X 

siR 3 o i tt, mv£<o b?<9 m—*m#zy&±\z.ffi& b 

fcsEtS^^s Wxf4D R AM* i*<D#y * y y p [z 
^M$tvT*59. ^PS^^y^n-y^^u— -f-yu — 

[0006] 0 1 4i4E 1 3C0A-A' ^COfttBg 

WrEH**^-. 01 4^*5V>T, Tm^<y KSffil 0 1 
f4 x Sfii LTcoSYt^^V (T i N) Sit A 1 — C 
ut&tZtoT' (TiN) ^(O^ 

> ^iS* t'W^tt^ y ^>->/t- J; flni-r 5 r t \z «t 

tfttSMEl O^qEB^its Z.n,*mu-tZ>WfX;<y ma 
Ml 0 2&miL£tvX^& a £tb\z-<0'<y FfflDMl 
0 2Jc±g^-?y Kflgffil 0 S^Tg-'^-y KSffil Oli 
m«fc:A 1 - C um&mk^? >mxtk&-z.ts-£ o ttm 



3 

0 0£«/£L/0>3 0 Sfc, TbSt^— Xlfi^3 0 1 
gLlkffl«2 0 O&PgTTSP^ffi^^l 0 JhfcE«Sjxr 

0fcft*LTl>3 o 

[0007] mm 1 5 7!?M0 1 7 ««*<D¥3M*3£|t 

[0 0 0 81 *i\ 015 (a) K*TJ:5te, ^fft: 

■ liLTtftWV (TiN) g^5 0nm«lf: 
<7>*, % 77l^-&^& (AlCu) K2^^^ 
<fc94 OOnmEHRU * 6fc-t<OJ:fc*-v t/^Ti 3 t 
l,Xm\&*^ (TiN) K5 0nmMt& *G> 

v^^i bTS/Ett-Y y *?> is y\c <fc 9 Jrax-f a r 
fcfcJ:5TJi^!x PHI 0 i«ri*f5. Jfcte. JM 20 
«£Sl«g 1 0 Srfc k ?Lt£ 9 0 0 n mm&<Df^X^M^m 
»U TJf'^ K«B1 0 1 tOi^M^^t^ 

-So 

[0 0 0 9] 0i 5 (b) ic*t\fc5fc:* 
KSS lOlt ^«i^«*J| 5 fc LT^-ffc^* V (T 

1 N) flg?:5 0 nmjSJBLfcCD*^ T/l^ (A 
lCu) B6^^^i£ia^8 00nm|«U £ 
bfc*0>±fc*ir S^Ji 7 t IsXmt^* > (TiN) 30 
iSr5 0nmMt5o - <^k KBHnSB 1 0 2 CO 
JWRc«liSix*:r/u5-«H^fe (AlCu) ^6fl^ 

X^rs ^ > mm: & 7rrt 0 

H16 (a) fc*"t\fc5fc^ ±M'< 
y KSffi 1 0 3*5,fcWJCftt ~— *BB» 3 0 1 ZMtitt 

ItKUtlR (Anti-Reflection Coat 
ing) t LT#hAARCJi2 0&Mrf£r% o ZLtl 
tt, £ * A R C Blft ^SrEJlEifeBiJfclc J: 9 8 0 40 

P&51 0 2fc't , #fc[UWBi:'*:y KBPWl 0 2coa8gWC 

J;ot#UARCl2 O0!>BW^^ KfflPgBl 0 2 

[0011] £ h^, mi 6 (b) iojv-T J; 5 #h 
MRC12 0W±CU^ WW 2 1 &l»HE&AiffiK: 
«fc 9 h-r^ 0 017 (a) i-^-fcfc 
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2 1 A 

[0 0 12] l/^hA 0 ^V2 1A^^ 

?-?*2k L~OKhAARCJl2 0. ^fJl5, T/l^ 

1 0 3*5j:t^Ji:fit:^-XgB^3 0 1 8:JKl£U 

l/^ M^2 1 At^>AARCf2 0« 
5^6 (017 (b) ) 0 

[0013] mi 4 ? v-^ >- 
(siH 4 ) ^^mrr^^T (nh 4 ) ^«:fflv> 

3 5 0tgg(O«lS^7X-7CVD (Chemi 
cal Vapor Deposition) Sxdcfc 9 
^v^-v-g Vfl^3 0 k LT =^a^tlRS:^IR"f 

^tf&m^Xtf^J istfy^^rA 0£^t-f3fc#><D 

SPU r ric^^ir^e>^^7Kvr f ^^^!7^ir4 

[0 0 14] 

0 1 tfi^gH-^<t5^BaS^tvfc_hjl^^5/ K««l 0 
[0015]ot^ TJl^s^ KBttl 0 1 tittgSft" 

v^i7-rir4 o&mmirZiDX, y^rir^VKcD^c:S 

— v^SrMfP-rafc^(-Atb^^^ KSffiffil 0 0(D^V 
^ -m^^lK^Jffil?* 1 2 0 0 nm^iCiMbU^ 

y vmmi 0 \<DT/v*-m&&m<Dmmz.\t'<x2fe 

SUR3 0 1 tt, Jt»WIBBWSji:< ^oTSE^t e >>^^ 

[0016] «*^^(^«(0»Be*»-t?*L 
fcJ:5K, TM^y KHi 0 1 S:l^bfefciJlWI6 

tiio^u rtito^ rapa$i 0 2^R« 

1 0 0 /imfl^t * < HP LfcO^ ±M'<? 

^^^^ioaiXLrAW^^ KSffiSBi oo£ 
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[0 0 17] o£t>, ABW'^ Km^SBl 0 0©^y 
KHP»1 0 2 «-eiW^7^fe«Lfc7;u$ 

^BW-ft •? » y KB) P 8B 1 0 2 < Ufl^ 

^tftoTl^Sfc**' h MRC12 0 cDjjg^eqg^T 
i**<o-e, AtB^V KSffiSBl 0 Ojfflgcoifc 
10 0 M m(^jWS*Wi<OtaI;a*ii>TBJ*£ ft <9 % 
BB$/<*— VtrffiBT'#ftv>*t±1fi*£2 0 0 irftoTV> 
fc„ AUA^y KfHSSBl 0 O^fe-y^fS*^ 

ittHiiftoTv^fc. rrort^^^ecoiSS 10 
ftflsfc t> £ -o^^H t ft o TV 

[0 0 18] #3PJ<7>g[ftte, «±©i5ftraMfSS:» 

*-rsfc*ic:ft$nfct.ro-cAm^^5/ K«®gprov^r 

(0^7 3'^iiBi4SrfiT$ii:«r.i:ft< s 

■mmm- * ir ^*N«*ssBs*tfcf-s - 1 £ b w t tr 

[0 0 19] 

m><y husk* mitommttMmtszvTm*'*? k« 

*y FmMb*ffiz.tz*mfcmmx-hoX. '<y ma 
mftX-TE'ty FWmt±m'<y nMi©IWcJ»*L 

[0020] 2 fla«©*»ft3gBtt, 1 e 

[00 2 1] *3BM(OiNWHSB^J:mf, ±M'<y K 
&*tfc^<s' KMnaWc <t>|R|/<? KWfia^jSStu '< 

tu ±m^y vwma&&mm*&wzti. vaes/m 

coga^c^JraxtfeiSftiu 5' ! 9 L Sr«g/M-sr hi* 
*TSBi:ft*>, BB»roMfftfl26SBI*t5 0 JJ§^y 
KtEffig^f^^ s/ KBfl P ^(DQfl^co^ $ £ *XT 
v^lti, ±M'<y K«*0RSRlBttas3fc«f £ ft, 
±^^-y K®M<73^@:SrSS< T-# 3 r i }c«fc V) , / °> K 
KPS5<OSS^PA>P>foSS«4i-*3^Til!»«ft^<:^— 50 
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ltoi^£fc3&it1W**r/h£ t>J5T*#, AtH 

[00 2 2] IS*«3IS«Wi|£»«i^fi<OS!ig*&tt, 

^nji^Ka ^-frs «t 5 ki* 2 <nmm*mm&m p 

KH)n»Sr?B^r*XSi, '<y KWP»rt©TJl'< 
KWBJ:t«t»|BI/<3' MBffi«:JKl*rsxei» ^2co 

[0023] n^AssML<o^m^m.<owtMmi. 

fS*«3lE*ro^{*^BroSSit*ife^*5V>T, i^i^x 
h Sr*#t-4«T[c»«|^{cR^iiaKSr»flrraxS 

[0024] ^^ro^^BwSifc^£(-<ttt^ 
T«"<y K®&h*maj l^tz.^y mamzt>ffls<y K 

Bl»^<s' KPJP^HSpro^^^iS^^n.. ±M'<y K 

tttf.t<, Ui^s/ KBffitK— i^f-YXI&f&ZnZK 
fika- Xffi^^05gBi^co*pxt4^|6]±L, ES^f yf- 

r tic±9s '<y maMviSliMfrhfrZffl&^ts^x 

ixmtt£'<fi—>msfflmik fts«uh«ws:/h* < -r 

#4, LfcjiSoT, ^mtmm<O^y-7W»0M'Nt. 

ffi i: X-mfc &i%Z*.iiSti;<y b'Wma<o9^tiim^ti 

■tir<5rifcftv> 0 
[0 0 2 5] 
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[oo26] 01 ^*jv>-c, ¥m-#-mfo?>iH%m z Ffrb 

''y hTMStt*T?EiR£*vr#fc'<y K5l#ttJUE*l 

0 5tegStt£;h,fcTJi'<3' K®Hl 0 1 9 W> 
l£<k\>fimi£MuZm,1t'*y KMDffl 0 2 SHt*., 

KWDW1 0 2roflMffiRtfl6ffi£rdfr*K fcfcfl^ 

1 5 whs!©* v^^-t 1 >-m® 104 asRit *b*vo > 
fin o 3^gaB*^-cv>So :ti-f>iaoTAfflA^7 

KKffiSPl 0 0*Sfll^*^TV« o *e,fc N Attics' 10 
KSffigR 10 0 iJCSt =^—^nm^3 0 0 i±, ££lt<S 
«2 0 0 5r^A/T-gaS^nTV>^, o JEftt XlEgjl 3 

0 1 li, fffifooi 5 9l^-^tt&1£±{cJl^L*:lBlg 
££B, ^tfDRAM#^W#y^y:/ny^l;:g8gfc£ 

K>t,<75-efc-5 0 -tS^S' K®ffil 0 3 <>;:/£* t^—Xgd 
1301 l±*±g<^ia»gi-J; Ti^7 K 

mSl 0 1 k^y K5l*fcbLB*|i 0 5i±ftiJi<fc<9 l 
JBTwBEISUilJiiijj^Six-CvS. 20 

[0 0 2 7] 02fi01<Z3A-A' ^<£>MBg|gfffi 

0£r*-f o 02faf3V>-C TI^7 K®S1 0 1 tt, 
III: LT<D^{b^^>- (T i N) KM -CuUt* 

ifror/w^-a-^jgift'fbf 9* (TiN) «l<o*^y^ 

*U y y^y-f-fctciSW?;* 

tv§r^ yf-y<f-<r*9 k LTSKte-l' vf-l/^m 

1 o^SEB^tt, r^MPi-S^T^^s/ KWpSfbi 0 
2tfMf&£tlX\ / ^% 0 ^<D'<y KBSPgBl 0 2CDfel^® 
S.?J t J&ffi('i±|lfl®^>'^'^-7 1 >'S:®l 0 4^gae*^T 
*59, JUi^ K®£l 0 3frhfr1t;<y KMafflJl 0 

PgBl 0 2fc±g/< 3 ' K^Hl 0 3^71^5' KmHir 
IHMMca 1 -C uR&»b^^^ilT?t**rtp«t 5*« 

0 0?rMLT^5„ JCfth^.— Xg3^3 0 1 (± 

gtlkfKtt 2 0 0 SrfBTTS^«6^[ 1 0 iiicgflB $ftt 40 

pgBiCTK^w v^y>r -V4 o &0**.tf&ii»fc£r<o&jR 

[00 28] (5ciC x 0 3 75S0 6 ii^^BJC9» 1 COHJfc 
[0 0 2 9] *1\ 03 (a) lC7frf£?{^ ^{fcg 50 
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1 k\^Xm^9> (TiN) ^5 0nm«Lfc© 

Tsu$.-met& (aicu) m2**'<y*mtcx. 

Xm^9>- (TiN) KSr5 0nm«Kt5, 

*9k \JX&smA*>*-y :: f-^y\Z.Z. 9 ABUT -5 r i: 
\c£»)T&'<v KSIlO 1 ZMrfttZ. ftfc, SIRHfi 
iilO*fctiff9 0 0 nmSS»^i¥T'^ffi(C±t« 

HI P« 1 0 2 S: JJ V ^7 7 -f — m&Tf y 

f^ia^ mmimm\okm\^-9^<D^^y-7' 

m3Z^y f-^-Ti r fc £ 9 )£/£-r So 
[0 0 3 0] Wl, i3 (b) {-^-fi 5 1-, «£fjp 1 
1 fcftSftflS^^ (TiN) Rlr50 nmS««;t»f 

wtifcvDfeia 9 4 0 o nmea^asrf s. 

[00 3 1] -?rcr)^ 04 (a) \C7fcf£ 0 ic, CMP 

>^X7 i vM4S.o:mb^^>'ro^Jll lSr|ft*U 
^^-y K^P«51 0 2(Dffi8^ffiJo«fctl^o?jS$BiC(O^MS« 

S104 $:^^rs„ ><v km p» i o 2 <DommRtf 

\,^CDX;<y K^P0|51 0 2ft<D&mmi 1 k9^y^ 
KP§P^l 0 2cojg$l5(i[lflM^^j> i '^^>^il 0 41; 

1&l8.frhfrits<y KBBng&l 0 2rt<7?Ha5(75^l${±®« 
[0032I 04 (b) i^-TJ:5^ q&KDjj 

mkmmz-&mmsk\,xmt s f-9>' (tin) ik^s 

0nm«U©^ T/U^-m^-^ (AlCu) ^6 
?rX^S(a?)4 0 0nm«U ^^l^coXic 
^ -T S'T'S 7 i \JXWkff~9 ^ (TiN) Ji£r5 0nm 

^M-rs, rooB#, /^-jx KMpIfbi o in^m^-U^ 

K-t\a%^tz.9^y^ : T^^A^A 0 0 nm#ft«© 
T% ±»W<3' ntffii*ST/W5-«^ (A 1 C 
u) 8i6fi400nm kfe&<7>!£ft<Dmm\Z%t7£rtir£ 
ftftXhZ> a ~£tc, mTMlZ-*}^X'<y KWPSB1 0 2 

-ffi^-^ (A 1 Cu) JH6 (±4 0 0 nm 
k ua^JIftv ^cot% y 9 mz <fc 
0«Lfc7;K-«^ (AlCu) »6^yKi 
P|iC10 2tii:S^f5' ^a36©HaESaW4»i*>* 9 

[0 0 3 3] iSfetd, 0 5 (a) \C7frT X ? (C. IfiJtEtlBI 
«(7>*-)feT\ ig/^y Kill 0 3*5j;V7C^:t^— X 
ga,«3 0 1 4^fitr«B8»u^ h-'^— VS:il!»«lc 
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Mf&r&fc-ft^frMP5±m (An t i -R e f 1 e c t 
ion Coating) b *S^K hMR CM 2 0 £ 
WtffcTZo rfttt. fct^tf««ARCIBt&i?SrllMBa 

■otl/^rirt, >^jy KBHPSFSl 0 2<D^m^^^tl 

tcT/is*-met&m e <D®mmm>&m&tix^z z 

0 2#ia-et>?F*&— i*«rtttftv\ S6fc*o±K 

o^tr^n— h-rio ms (b) 5 

1 ASrE&SrSo 

[0 0 3 4] ^ M^y2 1Atx^>' 

h^^2 1 Ai#hMRCl2 0S:» 20 
*-TS (06) 0 

[0 0 3 5] ifclc. H2lc*TJ:5fc, tt*fcra«(0*' 
£^1^7^ (S i H 4 ) tfxRZFT^^—T (N 
H 4 ) ^fcfflV^3 5 0t«(O^Htffl«^9^C 
VD (Chemical Vapor Deposit 

ion) Tfe\z£tys<yi/s<~~i/3 yjg3 0 b Ity'Ii =3 

x -f ^ifV4 ir 4 0 Zmm-fZ Zb\z£*)s<yfr—i?<D 

[oo36] gk±<D£ 5 \^mm<^Mm\z.xm^ ±m 

'<y Kmffil 0 3tTl^-7 K«ffil 0 1 <h (D^MMfe 
«*:Ha*:af>fcK»tfenfc^^^ KHlPS&l 0 2ic N 9^ 
mySgl0 4«^ /<y KHSPg&l 0 2 CO 

raises' KHPttl 0 2©BD«W«B*a J <B*l**t,' 

»^«»T?±«^<y vnm i o 3 s^sr* rt^t? 40 

X@a^ 3 0 1 ^<Z>gE»OinXffe&*fi-h u 

[00 37] ifc, *y^fyatti0 4(o»*i:j; 

KBHpSPI 0 2coBaSB^ffi^dMS«*ixTv^r. 
fcfc, ±M'<y KIMl 0 3(OSJfi»»l4*S3k»Six, 

SSrSKt^^rtia^ ±i^>KSSl0 3S:f 

ti£tzmzmtt$5±mk Lxm^z^ hMRci2 0 50 
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©JIB»tt/<3/ kbhpSsi 0 2tti&xh*®-bteZ^b 

kmp»i 0 2<Df&m*bhzmmz.*s\,> 
x^m&te'<?->'mj&*mMbtezM±mm2 00^ 

/hS<t5:tm, 7<UA*)'<y KSSBWl 0 0(Dfc° 
[0 0 3 8] U6*fc, JJg'** KSffil 0 3£TJi'*:y 

KSffii o i t^^^^^vasi o 4 trit^na 

Atiit)s<y KSffiffi 10 0 tDJS^tt 1 2 0 0 n m£Jl±i^ 

Z&TZ'&ZZb^ft^o 
[0 0 3 9] y<y KBHPffll 0 2#ifi<E>5tf hAA 

r eg 2 o <nmm<o*%-m^\< ^xmsmm %-rzb, 

»iil6 (a) \C^rtX^\C s ^^KB!P«10 2 

P«10 2«Siaot, ^r«fit*C0fe5ARC$t 
*W*iB* 6 n b l^oTAR C«1SK-Dfl»»-** 5 5 t 
t^^JF^l< 0 C^FttDfl«<DHi* di 3&S«VM5if 
jz%<j£Z>b^Z-htlZ)o ZZX\ 05 (a) td^Lfc 

2 <K 016 (a) (Digr&b&hM-rZb. d 1 >d 2 
T*&*9. F>f Lf^ot, ^y^TVli 

10 4«^, £<bi--k]I'V Fill 0 3<Dffim 

&m<-tz-bx\ w$mm£d 2 &m<&y. 

ARCI2 0 commco^-^M- fa±~t & 0 
[0040] (M2(Dm&(7mm) H7I*«BW(0*2 

9. ai^y^fyiffii o 4^<y kbbpSBi o 
BBPSffl 0 2{^^cS^iA*^ri^o ^coflfe. 01 

i: i^] imm&^irzhwam-ft^&ttii, zwkv 

[0 04 1] ^kK. 0 8^0 7^A-A f m<Dffimftffi 
m&Tfrto msic^X, TM'<y KfflEl 0 1 fi N « 
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